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dm 1] (A) The step which prepares the hologram storagej>_Lan optical4)olymer mold, and the step which memorizes 
hologram of the 1st set in the 1st line in the (B) aforementioned storage, (C) - the step which memorizes the 
)gram of the 2nd set in said storage at the 1 st line - since - the core of each of said hologram of the 1 st set Only at 
1 2% of distance of the diameter of a hologram separates from the core of said adjoining hologram of the 1st set. The 
5 of each of said hologram of the 2nd set Only at least 2% of distance of the diameter of a hologram separates from 
core of said adjoining hologram of the 2nd set. Said hologram of the 2nd set It is the hologram store method 
racterized by only for offset distance having shifted from the exact match with said hologram of the 1st set, and 
brming said storage using a spatial multiplexing technique. 

dm 2] It is the approach according to claim 1 characterized by only for at least 50% of distance of the diameter of a 
)gram separating the core of each of said hologram of the 1st set from the core of said adjoining hologram of the 1st 
and only at least 50% of distance of the diameter of a hologram separating the core of each of said hologram of the 
set from the core of said adjoining hologram of the 2nd set. 

lim 3] It is the approach according to claim 2 characterized by separating the core of each of said hologram of the 1st 
Tom the core of said adjoining hologram of the 1 st set by the distance of the diameter of a hologram, and separating 
core of each of said hologram of the 2nd set from the core of said adjoining hologram of the 2nd set by the distance 
le diameter of a hologram. 

lim 4] The step which memorizes the hologram of the 3rd set after the aforementioned (C) step and in the (D) 
ementioned record storage at said 2nd line parallel to the 1 st Hne, (E) the core of the step which memorizes the 
)gram of the 4th set in said record storage at said 2nd line, and each of said hologram of the 3rd set It separates from 
core of said adjoining hologram of the 1st set by the distance of the diameter of a hologram. Only at least 2% of 
ance of the diameter of a hologram separates ftx)m the core of said adjoining hologram of the 3rd set. And the core of 
1 of said hologram of the 4th set It separates from the core of said adjoining hologram of the 2nd set by the distance 
le diameter of a hologram. And it is the approach according to claim 1 that only at least 2% of distance of the 
neter of a hologram separates from the core of said adjoining hologram of the 4th set, and only fiiU coincidence of 
hologram of the 3rd set to offset distance is characterized by having shifted, as for said hologram of the 4th set. 
lim 5] It is the approach according to claim 1 characterized by separating the core of each of said hologram of the 1st 
Tom the core of said adjoining hologram of the 1st set by the distance of the diameter of a hologram, and separating 
core of each of said hologram of the 2nd set from the core of said adjoining hologram of the 2nd set by the distance 
le diameter of a hologram. It is the approach according to claim 4 characterized by separating the core of each of 
""Hologram of the 3rd set from the core of said adjoining liOlogiain of the 3rd~set by the distance of the diameter of a 
)gram, and separating the core of each of said hologram of the 4th set from the core of said adjoining hologram of 
4th set by the distance of the diameter of a hologram. 

dm 6] (F) The step which memorizes the hologram of the 5th set to said 1st line and the 3rd line parallel to the 2nd 
in said storage, (G) the core of the step which memorizes the hologram of the 6th set in said device storage at the 
line, and each of said hologram of the 5th set Only at least 2% of distance of the diameter of a holo^am separates 
a the core of said adjoining hologram of the 5th set. Said hologram of the 3rd line The hologram of both the 1st line 
said 2nd line is overlapped. The core of each of said hologram of the 6th set It is the approach according to claim 4 
only at least 2% of distance of the diameter of a hologram separates from the core of said adjoining hologram of the 
set, and only fiill coincidence of the hologram of the 5th set to offset distance is characterized by having shifted, as 
said hologram of the 6th set. 

dm 7] Said hologram of the 3rd line is an approach according to claim 6 characterized by overlapping equally to said 
)gram of the 1 st line and the 2nd line. 
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lim 8] Only the distance of the diameter of a hologram separates the core of each of said hologram of the 1st set 
o the core of said adjoining hologram of the 1st set. The core of each of said hologram of the 2nd set From the core 
aid adjoining hologram of the 2nd set, the core of each of said hologram of the 3rd set which only the distance of the 
neter of a hologram leaves Only the distance of the diameter of a hologram separates from the core of said adjoining 
)gram of the 3rd set. The core of each of said hologram of the 4th set Only the distance of the diameter of a 
)gram separates from the core of said adjoining hologram of the 4th set. The core of each of said hologram of fee 5th 
[t is the approach according to claim 6 characterized by only for the distance of the diameter of a hologram 
irating and only the distance of the diameter of a hologram separating the core of each of said hologram of the 6th 
from the core of said adjoining hologram of the 6th set from the core of said adjoining hologram of the 5th set. 
lim 9] Said hologram of the 3rd line is an approach according to claim 8 characterized by overlapping eqxially to said 
)gram of the 1st line and the 2nd line. 

lim 10] Said storage is an approach according to claim 1 characterized by including at least one ingredient diosen 
n the group who becomes a photoreaction nature monomer from photoreaction nature oligomer and a photoreaction 

ire polymer. • j,, • i 

lim 1 1] Said hologram is an approach according to claim 1 characterized by what is memorized by the spatial 
tiplexing technique chosen fit)m the group who consists of shift multiplexing, opening multiplexing, and phase 
•elation multiplexing. , i j. 

um 12] Said the 1st, the 2nd, the 3rd, and 4th Une are an approach according to claim 4 charactenzed by mcludmg a 

imy hologram. j . , • i. • 

lim 1 3] It is the approach according to claim 12 characterized by said the 1 st, the 2nd, the 3rd, and 4th Ime being 
illel, and arranging said dummy hologram at the edge of the 1 st, the 2nd, the 3rd, and the 4th line, 
um 14] (A) The step which prepares an optical polymer mold storage, and the step which memorizes the hologram 
t least two group in the 1st line in the (B) aforementioned storage, (C) -- the step which memorizes the hologram of 
;ast two group in said storage at the 2nd line - since - the core of the hologram of said each class Only at least 2% 
listance of the diameter of a hologram separates mutually. The hologram of said each class Only of&et distance has 
led from the location of a front group. Said 2nd line It is the hologram store method to which it is adjacently parallel 
aid 1st line, only 2% of distance of the diameter of a hologram leaves the core of the hologram of said each class 
xially, and, as for the hologram of said each class, only the hologram of a front group to offset distance is 
racterized by having shifted. , • j ^ i u 

lim 15] The core of the hologram of said each class is an approach according to claim 14 characterized by only the 
ance of the diameter of a hologram being distant from the core of a hologram that **** adjoins, 
lim 16] (D) The step which memorizes the hologram of at least two group in said storage at the 3rd line, and said 
jgram of the 3rd line It is the approach according to claim 15 that it overlapped equally to said hologram of the 1st 
and the 2nd line, and is mutually separated from the core of the hologram of said each class by the distance of the 
neter of a hologram, and only the location of a front grovp to oflfeet distance is characterized by having shifted, as 
the hologram of said each class. 

lim 17] Said storage is an approach according to claim 14 characterized by including at least one ingredient chosen 
n the group who becomes a photoreaction nature monomer from photoreaction nature oligomer and a photoreaction 

ire polymer. • j . . 
lim 18] Said hologram is an approach according to claim 14 characterized by what is memonzed by the spatial 
tiplexing technique chosen from the group who consists of shift multiplexing, opening multiplexing, and phase 
Tftlatinn multiplexing. 



mslation done.] 
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:ailed description 



ailed Description of the Invention] 
H] 

id of the Invention] Especially this invention relates to a hologram record system about the record system of a page 
>2] 

jcription of the Prior Art] The developer of the device which records information, and an approach is trying to 
lys increase storage capacity. It is proposed as what changes the memory system, especially hologram record system 
page unit to the conventional memory device as a part of development of this kind. The hologram (record) system is 
lorizing or calling information over a whole page. This page consists of pattem trains showing information, 
erally, hologram systems are three dimensions and have stamped the hologram display of a page on the record 
ige as a refractive index and/or a pattem of absorption. A hologram system is D.Psaltis et al., "Holographic 
aories" Scientific American, and November 1 995. It argues. [ of work ] 

»3] A hologram system feature is that the rate which can access at random the information recorded as high density 
ige capacity, and can take it out is quick. Since information is usually operated per page, namely, it is recorded or it 
ad, it is read with a recording rate and is actually quicker than the record system by the conventional magnetic disk 
le compact disk, [ of a rate ] However, the big advantage of a hologram system is storage capacity. Each page is able 
!Cord millions of components on thousands pans as a hologram image again. Now, 1014-bit information can record a 
ry top on the hologram record storage of 3 1 .0cm. 

>4] Drawing 1 expresses the elemental ingredient of the hologram record system 1 . The hologram record system 1 
the modulation device 2, the optical record storage 3, and a sensor 4. What kind of device which can express data 
L two dimensions optically is sufficient as the modulation device 2. Generally the modulation device 2 is a space 
;:al modulator, and is attached in the coding equipment which encodes data to this space optical modulator, 
ected the light included in it, or it was made to pass, and the modulation device 2 has made pass it alternatively or 
ented a part of light beam. It encodes that the signal Ught 5 is also for a data image in this way. This data image is 
rded by making the signal Ught 5 and the reference beam 6 which were encoded interfere in on the optical record 
ige 3. Interference forms an interference pattem, i.e., a hologram, and this is captured in the optical record storage 3 
pattem of change of a refractive index. It is possible to memorize two or more hologram images to one place. That 

is carried out, when it is possible to memorize two or more holograms in the overlapping locations and this changes 
nclude angle, the wavelength, and the phase of the modulation device 2 (this usually calls include-angle correlation 

d plexin g, wave length correlationmultiplexing, and phase correlation multiplexing, respectively). ■_ 

15] The signal light 5 passes a lens 7, before intersecting a reference beam 6 in the optical record storage 3. A 
rence beam 6 may pass a lens 8 before this crossover. If data are recorded into the optical record storage 3, it is 
lible by making a reference beam 6 and the optical record storage 3 cross that it is also at the same location and same 
ide angle as the reference beam 6 having been turned in the reference beam 6 and the optical record storage 3 when 
rding data, wavelength, or a phase to take out data. The reproduced data pass a lens 9 and are detected by the sensor 

sensor 4 is CCD or an activity pixel CMOS sensor. The sensor 4 is attached in the equipment which usually 
ypts data. 

»6] The one approach of hologram record is phase correlation multiplexing holography, and this is indicated by U.S. 
No. 5719691 (Febraary 17, 1998 issue). In one example of phase correlation multiplexing holography, a reference 
n beam intersects the signal beam which passed the phase mask and has passed the array which displays data within 
x)rd storage, and forms the hologram into a storage. The location of the record storage to signal light and a reference 
n is the location which a light beam overlaps in a storage, and it is changed so that data can be memorized. Playback 
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ata is performed by making the record location of a basis pass a reference beam as the same phase modulation as 
ing been used while memorizing data is also. For example, the hologram (volume holograms), for example, the 
r or beam SUTEARA of a volume mold can also be used as an optical component of the passive mold which 
trols the light turned to the storage or is modulated. Another techniques which record data are opening multiplexing 
er to U.S. Pat. No. 5892601) and shift multiplexing (refer to Optics Letters, Vol.20, No.7, and 782-784 (1995)) by 
ig a motion of a record storage to a beam. Although phase correlation, opening multiplexing, and all the shift 
tiplexing are reconling the hologram on a different location, the location which overlapped among them exists. 
)7] Since each data page is arranged in a multiplexing tooth space, in order for the cross talk between read-out 
messes not to make it generate, there is a limitation about how two or more holograms are brought close and 
Irded. However, even when sufficient tooth space exists among two or more holograms, it may be introduced 
veen read-out of a hologram and/or the record processes that a cross talk noise adjoins, and in a hologram, 
refore, the technique of evasion or reduction is developed in installation of such a cross talk. 
D81 A certain technique (distributed record (sparse recording)) is effective in an include angle, wavelength, and the 
I redxmdancy technics of a phase, i.e., the technique in which a hologram has the almost same physical location. In 
ributed record, two or more holograms recorded on mutual very near include angle or wavelength are recorded m the 
lence which replaced the include angle or wavelength which is the sequence. For example, when a hologram is 
tiplexed 4 degree 3 degree l-degree2 " at an angle of 5"6"7"8"9"10", a hologram is recorded in sequence like 
"7"10"5"8" 2 degree 4 degree l-degree9 ". Thereby, the cross talk between holograms can be reduced (refer to C.Gu 
J Hong, "Noise gratings formed during the multiple exposure schedule in photorefiactive media of work, "Optics 
nm , Vol.93, and 213-18(1992). about this). Although this distributed record is usefiil, especially at the time of read- 
it becomes complicated. Semantics has the usefidness especially about the technique relevant to the nearly perfect 
sical overlap of a hologram fiirther again. 

39] In addition to the problem of this potential cross talk, degradation of the recorded hologram may ongmate m the 
active index of a storage, and local fluctuation of a physical dimension, and may occur. When it explains concretely, 
le storage (photopolymer-based media) of the optical polymer base, an optical-activity monomer and/or oligomo" 
;t alternatively, form a hologram, and are in the inclination to cause contraction with this local mxiltiplexing. In this 
>, each continuous hologram record causes physical fluctuation in the whole storage, for example, changes a bulk 
active index and extent of diffusion to it. When such change is added, and reading a hologram, large fluctuation 
agg detuning), i.e., BURAGU detuning of a hologram, is introduced. An optical polymer storage has the inclination 
I become limited finitely changing [ of a refractive index ] a dynamic range further again. And in a spatial 
Itiplexing technique, an optical polymer storage is in the inclination which shows record of non-homogeneity over 
whole storage, and degradation of the data recorded by this is introduced. 

10] The spatial multiplexing used on these specifications means the redundancy technics to which the fluctuation to 
location of the record storage to signal light and a reference beam relates, and the thing in which two or more 
3grams have a lap among them. A hologram record technique is designed by the desirable thing so that such change 
1 be compensated. 

5blem(s) to be Solved by the Invention] The purpose of this invention is offering a cross talk and die hologram 
Drd technique of reducing the problem relevant to the physical change of a record storage (especially optical polymer 
•age). 
12] 

— 3ansibrSolving^e Problem]-Thisinvention is the spatial multiplexing technique including physiGal^uctuati©fr« 
5S talk and a record storage of skip sow TIDDO (skip sorted) which solves the problem of the proper of an optical 
ymer storage. This spatial multiplexing technique includes shift multiplexing, phase correlation multiplexing, and 
ning multiplexing. Skip sow TIDDO means a record technique which is given by memorizing a hologram m order of 
•cation with background exposure of flie homogeneity of an optical polymer storage. By using such a sequence 
luence), the problem which an optical polymer encounters is solvable. 

13] If this invention is caused like 1 voice, as shown in A:awing 2 A-C, the holograms 10 and 12 of the 1st set were 
morized in the 1st train in the flat surface, and as a result, each hologram contacts the next hologram, and is m them 
ting) namely, it is separated from the core of an adjoining hologram of the holograms by the diameter of a 
ogram (The diameter of a hologram is a distance specified by the crossover of a reference beam and signal hght m 
ject of a record storage) . After this hologram of the 1st set is memorized, the train with the same holograms 20 and 
of the 2nd set memorized, however, as for the hologram of the 2nd set, only offset distance has shifted from the exact 
tch with the hologram of the 1st set to it. The hologram of the following group as well as this 1st tram is recordable, 
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from the exact match of a front group, this also shifts only offset distance and is perfomied. (On these 
:ifications, it is used in the sense of the fomier, a hologram adjoins each other mutually by the width of face of one 
)gram, and a line means the line arranged in accordance with a periphery configuration in accordance with other 
figurations along with a straight line.) Refer to drawing 2 , drawing J , and dxmmgA for this. An exact match means 
the core of the 1 st and the hologram of the 2nd set is located in the same location. 

14] Offset distance is the spatial multiplexing shift [ twice / positive-number ] needed for completing a record 
age, and this is explained in fiiU detail below. By forming the hologram (it not overlapping) group which is not 
flapped, the background over record of a consecutiveness group is stabilized as compared with the conventional 
>rd technique. For example, polymer contraction (polymeric shrinkage) is comparatively generated in homogeneity 

r a line. i. • . i. i 

15] When the hologram of two or more lines is required, according to other modes of this mvention, the hologram oi 
1st set and the hologram (or fiirther hologram of another group) of the 2nd set are recorded [ being shown in 
ving2 A and B, and ]. As shown in drawing 2 C after that, the hologram (30 32) of the 3rd set is formed in the 2nd 
illel line which adjoins the 1st line. If it explains concretely, the 3rd set will be arranged so that the core of each 
)gram (30) may be left by the diameter of one piece of a hologram (32) to the adjoining hologram of the 3rd set and 
ay separate from the core of the adjoining hologram (10) of the 1st set by the diameter of one piece of a hologram to 
icidence again. The hologram (40 42) of the 4th set is recorded on the 2nd line after that (the core of a hologram is 
anged by the diameter of one piece of a hologram). However, only offset distance with the hologram (40 42) of the 
set same from the exact match of the hologram (30 32) of the 3rd set has shifted like the 2nd set. It is possible to 
a an excessive group in each line fiirther fiirther again so that each may shift only offset distance fix)m an exact 
ch with a front group similarly. 

16] Although memorizing the sequence group of the hologram from an edge to an edge is discussed by other 
rence, an indication or motivation which uses such a technique with an optical polymer storage does not exist, 
vever' that the storage approach of a laminating mold is advantageous can find out by analyzing the problem of a 
)er carefiiUy to an optical polymer storage. 

17] When it explains concretely, it is doctoral dissertation "Holographic 3-D Disks and Optical Correlators using 
topolymer Materials" author Allen Pu from the California Insttute of Technology. It is arguing about the storage 
inique of the hologram which piled up the line in the lithium NAIO cutting tool (lithium niobate). It is Allen Pu even 
considers this doctoral dissertation carefiiUy. The motivation which can extend approach to an optical polymer 
age does not exist. The 3rd of this paper and Chapter 4 (143 - 178 pages) have described the experiment for which 
bits /of storage capacity of 2 are needed micrometer, since a suitable optical polymer storage cannot come to hand 
idicated by 144 pages - a lithium NAIO cutting tool (optical refiractive-index nature ingredient (photorefi^ctive 
erial)) - instead, it was used. The first experiment has encoimtered the problem (problem that the process which 
s up a hologram'in order and records it into an optical refractility record storage causes elimination of the hologram 
irded before partial at least) in the shift holograph technique shown in drawing 3 .59(a) as discussed by 156 - 158 
es. If it explains concretely, record of each hologram will degrade the reinforcement of the hologram before recorded 
le space (see the 1 56 pages), and this will happen to an ununiformity. This problem worsens a signal-noise ratio and 
rades the SN ratio of a hologram especially with the most dominant elimination. 

1 8] In order to solve the problem of this elimination peculiar to this optical refractility ingredient, the above- 
itioned doctoral dissertation has reported the special record technique, as shown in drawing! .60(a). this technique - 
awingj . ~ as shown in 59 (a), the overlapped train records the hologram group which does not be alike and overlap 

ine^ u U ial it can finaHy^ttainrThis-eonfiguration becomes more eliminable [ homogeneity-] by-avoiding 

tinuous overlap. However, in order that it may still generate and elimination may attain similar birefringence 
ctiveness to all holograms, it is recorded that it is also at reinforcement with the 1st highest hologram, and each 
secutiveness group is recorded as it is also at reinforcement weaker than it. 

19] It is Allen Pu so that clearly from the aforementioned paper and the above-mentioned argument. Although the 
lination problem peculiar to an optical refractility ingredient is solved, such elimination is not generated in an optical 
/mer storage. The reason for applying this technique compUcated beyond the need to the system which uses an 
cal polymer ingredient in this way cannot be found out. 
>0] 

ibodiment of the Invention] If this invention is caused like 1 voice, a hologram will be recorded by the pattern of a 
ire or a rectangle, as shown in drawing 2 A-D. The holograms 10 and 12 of the 1st set are recorded on the 1st ahnost 
lUel train so that each hologram may contact the next hologram exactly (that is, the core of an adjoining hologram is 
irated by one diameter of a hologram). Next, the holograms 20 and 22 of the 2nd set are recorded on this 1 st train. 
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vever, as for the holograms 20 and 22 of the 2nd set, only offset distance has shifted from the exact match of the 
)gram's 10 and 12 of the 1st set. It is the 1st train, next it is able for a consecutiveness group to shift similarly and to 
nge only the same offset distance from an exact match with a, front group. It is also possible to approach more and to 
nge the hologram of an individual group from a part for one diameter of a hologram. Usually, more generally the 
et distance is at least 50% 2%, even if there are few diameters of a hologram. It depends for an actual offset distance 
he trade-off to a specific hologram system. The reason is that a system rate will become slow although homogeneity 
eases if a tooth space becomes larger. 

II] When the hologram of two or more trains is required, according to other modes of this invention, a hologram 
jp is recorded in the 1 st train ( drawing 2 A and B). As shown in drawing ^ C after that, the holograms 30 and 32 of 
3rd set are formed in the 2nd train (the 1st train is usually adjoined). For example, the 3rd set is arranged so that the 
5 of each hologram (30) may separate by one diameter of a hologram (32) to the adjoining hologram of the 3rd set, 
so that it may separate from the core of the adjoining hologram (1 0) of the 1 st set by one diameter of a hologram. It 
(so possible in addition to arranging the 3rd and the 4th line adjacently in the 1st line [ 2nd ], to bring the 3rd and the 
line closeniore, and to arrange them. For example, it is also possible to pile up and arrange on [ some ] the 1st and 
2nd line. Although the holograms 40 and 42 of the 4th set are recorded on the 2nd train after that, the holograms 40 
42 of the 4th set shift only the same offset distance from an exact match with the holograms 30 and 32 of the 3rd set 
the 2nd set. It is also possible only for offset distance to shift and record another group on the 2nd line from an 
Dt match with a front group furthermore. 

>2] A hologram group can be formed in the line which overlaps an adjoining line if the line which the number of 
lests adjoins, for example, the 1st line of drawing 2 A-C, and the 2nd line are formed. For example, as shown in 
ving 2 D, the holograms 50 and 52 of the 5th set are remembered to be the 1 st by the 3rd hne parallel to the 2nd line, 
arrangement storage is carried out so that the 1st may be overlapped equally to the 2nd line. In this example, the 
5 of each hologram (50) of the 5th set is arranged at the middle point of the line which shifts from the core of the 
)ining hologram (52) of the 5th set by one diameter of a hologram, and is arranged, and connects the core of the 
)ining hologram of the 1st set and the 3rd set, for example, the line between holograms 10 and 30, and the line 
veen holograms 12 and 32. The holograms 60 and 62 of the 6fli set are recorded on the 3rd line after that. 
23] The core of each hologram (60) of the 6th set is separated from the core of the adjoining hologram (62) of the 6th 
by one diameter of a hologram. And the holograms 60 and 62 of the 6th set have shifted only the amount of offset 
n an exact match with the holograms 50 and 52 of the 5th set! For example, there is a core of each hologram of the 
set right above the middle point of a line to which the core of the adjoining hologram of the 2nd set and the 4th set is 
nected. (It is also possible to arrange the 5th and the hologram of the 6th set in locations other than this middle point 
ending on a rate and the trade-off between homogeneity depending on a specific hologram storage system.) It is also 
sible to bring close the line which adjoins coincidence above by one diameter of a hologram, and to arrange it. It is 
» possible to arrange the hologram of another group to the 3rd line further and to form a line similar to the line which 
al-distance-******(ed), or overlapped and was formed before. 

24] In order to fill a storage with a hologram, a hologram is usually recorded on the section according to individxial 
storage. For example, a storage is divided into a parenchyma top sector. A specific system and redundancy technics 
form [ various lines ] with a storage. Generally between the holograms of a separate section, overlap does not exist, 
thermore in the storage of a square or a rectangle, a dummy hologram is recorded along with an edge (at edge at 
ch a linear line counters). However, this hologram does not have data. The reason is in order for background 
traction and exposure to offer sufficient signal-noise ratio, are not fully uniform at these edges. 
.5]-As mentioned above,~the baekgroimd of each consecutiveness group^^^ certain line is stable fix>m the— 

ventional record technique by performing this record technique. If it explains concretely, the polymer contraction 
ch is hard to avoid will take place to homogeneity over a line by controlling overlap, since the hologram of the 
up recorded before does not overlap. 

26] Offset distance is the spatial multiplexing shift [ twice / positive-number ] required to complete a record storage, 
actual offset distance changes by choosing the specific hologram record approach (for example, shift multiplexing 
multiplexing for opening), and selection of distance is this contractor's alternative matter, and is one or less diameter 
hologram. Generally a hologram is recorded comparatively closely. When there is overlap in the direction of 
ithin the field specified by signal light and the reference beam ], a hologram is comparatively recorded on super-** 
jeveral microns offset, a bigger offset distance (redundancy technics are determined) is given when there is overlap 
ae direction of [ outside a field ] (for example, opening multiplexing - receiving - 1/3 to 1/2 of the width of face of 

)logram). i.- i. i. r 

27] The record technique of this invention is effective in especially solvmg the contraction which the storage ot an 
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cal polymer mold encx)imters. The optical polymer storage of various classes is well-known to this contractor. For 
nple, refer to 046822 U.S. Pat. No. 5874187, the United States patent application 08-69851 1st, and the 09th/of 
ted States patent application. 

!8] The record technique of this invention can be used with various spatial multiplexing techniques of a class, for 
nple, shift multiplexing, opening multiplexing, and phase correlation redundancy technics. 
59] As shown in drawing 3 A and B, in other modes of this invention, a hologram is recorded for example, on a 
tion disk. In the above-mentioned example, the holograms 72, 74, 76, and 78 of the 1st set are recorded on tiie 1st 
almost parallel to it along with radii, and, as a result, each hologram contacts the next hologram. That is, it is 
irated from the core of an adjoining hologram by the diameter of a hologram. As shown in drawing 3 B after that, 
holograms 82, 84, 86, and 88 of the 2nd set are also recorded on the 1st line. As for the holograms 82, 84, 86, and 88 
le 2nd set, only offset distance has shifted from the exact match with the holograms 72, 74, 76, and 78 of the 1st set. 
hologram of another group is fiirther formed in the 1 st Hne, and each class can also be made only for offset distance 
lift from the exact match of a front group. 

50] Drawing 4 A and B shows the store method of the hologram of several lines on the disk mold storage 90. It is 
irded that tite holograms 92, 94, and 96 of the 1st set and the holograms 102 and 104 of the 2nd set mentioned 
ve. The holograms 1 12, 1 14, and 1 16 of the 3rd set are recorded on the 2nd almost parallel line which adjoins the 1st 
after that. Like the 1 st example, the 3rd set is arranged so that the core of each hologram (112) may be left by one 
aeter of a hologram (1 14) to the adjoining hologram of the 3rd set and it may sq)arate from the core of the adjoining 
>gram (92) of the 1st set by one diameter of a hologram to coincidence. Although the holograms 1 12 and 1 14 of the 
set are recorded on the 2nd line after that, only offset distance has shifted from the exact match with the hologram of 

3rd set. ... 
\l] After the train which the number of requests adjoins is formed, for example, as shown in drawing 4 A, it is 
jible to form the train piled up on it. For example, the hologram of the 5th set and the 6th set becomes memorizable 
fiown in drawing 4 B. The holograms 132, 134, and 136 of the 5th set are remembered to be the 1st by the 3rd train 
lUel to the 2nd train, and it is overlapped equally to the 1st and the 2nd train (the amount of the hologram of the 3rd 
1 extended in flie 1st train as it is equal means that it is almost equal to the amount extended in the 2nd train). The 
! of each hologram (132) of the 5th set is separated from the core of the adjoining hologram (134) of the 5th set by 
diameter of a hologram, and there is right above the middle point of the line which connects the core of the 
ining hologram of the 1 st set and the 2nd set, for example, the line between holograms 92 and 112, and the line 
veen holograms 94 and 1 14. The holograms 142 and 144 of the 6th set are recorded on the 3rd train after that. The 
) of each hologram (142) of the 6th set is separated from the core of the adjoining hologram (144) of the 6th set by 
diameter of a hologram. And only offset distance with the hologram of the 6th set same from the fidl coincidence 
I the hologram of the 5th set has shifted. 

12] The remainder of the storage of a disk mold is filled with the same approach as the above by the sector. The 

or is usually carrying out the ring configuration here. And the number of the trains formed in each sector is a design- 

ction matter. 

)3] when a sign with a parenthesis is after the requirements for a configuration of invention indicated to the claim, it 
thing for matching with the requirements for a configuration, and an example and making invention understand 
ly, and is not ** which should be used for flie interpretation of a claim. 
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aqe) ^f«:t3fcorlttaWi^— CCffe^TS. 
[0015] 1t^©tf©5f:CIrJ''-5A*Sjfi:^S^CJS^«C», 

*^?8©flfe©!li««:J:ntf. II 1 m<Dt-u if^Atmz 

02A, BK:7j^-r«fc^i2IS3nS. -e©^E2C{c 
S^-Ti^tC. ll3ffl©!^a^^A (3 0, 3 2)*s^l 

BH-r ^ ^ IgSiBtt^dlP A ( 3 Q ) ©tf^lJijElLa 

ffl©l^-r-2>'f>oi^7A (32) *'6Jhn:y^A©Hi 40 

©its^/ci^riin. ^^{c s /c^ 1 m<Dmm-ri>^x3. if 
■5A ( 1 0 ) ©cfI-t^!CF'65^ad^^A© 1 <i©es^yew 
Btn-sjr^E^'JsiT.-s. m4ffl©!^D^'5A (40. 4 

2) «-e-©fg. IS2©tftciBfli3n5 (jJ^P^y-S-A©!*! 
'C^«!j->cii'^A©Hi©ilS^/cl^fSr^tTV^'5) . L 
ii^umzmtm^iC. ^4iH©*ni/7A (4 0.4 
2) ». ||3iB©rhOi/-7A ( 3 0. 3 2) ©^^tc— 

fc. «riffl<b©^±:^j:— St3&>€>=i-7-fe?. HEl8/cWlal«K: 
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( 0 0 1 6 ] J. y i>•^©;^ U ^ ^ A©JIR#iffl 

*fBlt-r€>c<b«. ffe©i:it-caia&3nr c© 

JlM©iBlST7'P-f^*JWjpJ-C*SC i*lSt^/d-rc i 

[0017] M.imicmm-r^ t . n±m-sc "Hoioqrap 

hie 3-0 Disks and Optical Correlators using Photop 
ol.ymer Materials" ^^Allen Pu from the California 
Insttute of Technoloqv ». V -i tf^'< V 

(lithium niobate) rttCtf %fi*a^*?-l±fc;J^P i'-^ A 

^<*0LT€>. Allen PU ©T:7'n-g^€r3te^5j< 

©!ll:S:©^3. 4^ (1 4 3- 1 7 8--i-t^) ». 10 
0 f h/iuni'©fStt^«*^jt;>Si 3n€)Slilfcr>li 
riBaLrt^-S. 1 4 4--i"':>{ClBi£3nri>SJ:-5 

^J'f-'^J.i-^^J'^^ V i^^mmmmm (photorefra 
ctive material) ) ;6S-e©Rt>'?{Cffll,i6nfc. SW© 
HiKJ. 1 5 6 - 1 5 8-^-i?raill3ri-CC>i)J;^ 
tc. BI3. 59 {&) fxJfk^tii>tyVY-^uif'yyW^ 
tcfcw^ras (^^®«fttiBeiia!ti^Ri*tf(c^^ai^7A 

/7©d^ae^5A©iaMi«. ■e©^Hrt{clfK:iaMi3tift: 
*hi3i/^A©^^^rSi&^L3li- ( 1 5 6-<-i;^*#M) . 

■?-LTcn*i:?^i^— jc^ic-s. c©raHt*. m^s*>'-/ 

[0018] C©:>fe#:ffl*TttW*4CC!KF«©. C©?N*© 

ws*ft?^-r-5/c*{c. iaas©ts±ais:«, as. eo 

(a) {C7j^-rJ;^{c1#SiJ©iaiiS^B*«^L/-C(,^?)o c 
©ei«W. El 3. 5 9 (a) tC^-TJc^tC. 3t-->'<-^ 

<fcO. J;01^-©?S5fe*SDj#|i^c^,, b*^U«*Wtt^ 
iL-C^^U. :^r©*Pi'-7A(c5*U3i<H©ffira3«fS» 
^^rjtfiX-T'S/cAic, ||l©^^P^^^A*sa^>lgti^ 

r-fc oTiBiss n. -e i^x^'^mms-^tix 0 ^>sit>?s 
[0019] irfa©i&S:*iJ:D^±ia©8li©*^6Hj6*^^c 

<t^(C. Allen Pu «. 3fe^S«m«f4tCittW©m4ra 



(6) 



, CO 0 2 0 3 

y<:jj->-ciass3*is„ ^iffiod^Pi'-^A 1 0. 12 

(Ciali^n-S... yciclS2M©!i^Pi'7A2 0. 2 2*SC 
©»l?"JtCi^3tl-5. b3&iLII2a©?hPi^5A2 10 
0. 2 2B. mijfiC'J'ai^^Al 0. 12©3S:^?£— 

©s^P^^^A^. x^PlS'^A©! itS^«t«5<fc'3^ttML' 
». :jKp^^A©fii[S©ii>^c< <i:fe2%. J:0— IKWk: 

!^S©d^pe/^ At^X^AtC^f-r-S h U- K:*-7{Cflcff 

[0 0 2 1 3 ffi^©^J©3t:pi^5A*5!iJ^S^cJl^«:«, 
*lfeBJ©ft6©Sifilic J: ntf . 5^ P Aiffl*^^ 1 <DVm 
CCiB^5ti2> (02 A. B) . 'e©«ia2 CfCn^T J: ^ 
K. ^3iffl©xhPi''-7A3 0. 3 2*J||2©5»J (ai^ll 

*ai/7A (3 0) ©«^C^*i. ^3M©BI«-r4#P^ 
■7A (3 2) *>^E>s^P^9■^^Olies^/c^tlStt^SJ:5 
{c. ii-PHlfflOPffi-rSJ^Pi'^A (10) ©tf'C^*^ 
e,;^p^^^A© lil:S:55':^c^-t^*^-5>J;^«^12^J5*^'2>. 30 

m3 tm4<D'ifi:mi<om2 ©If K^g^ 1/ -ciHs-r i> c 
iKJniA-C. m3i04©?f*<fc»jiS^t*-ciBS-rsc 

i4>nJg6-C*-5, lei <t^2©tf©— a5©±^i: 

©!^p^'■7A4o, 4 2*02?ijK:aia-ri3^, ^2ii 

tR«tC. m4iB©if^ni''7A4 0, 4 2«*. ^3»© 
d^Pi^vASO. 3 2i©^:^^C— Sc*^6l5l— ©3|-7 4z 

b -r . 3 6 icsm^m 2 ©tf «: . mm i 

[0 02 2 ] mwm<Dmm-ri>n. m^um 2 a - c© 

■5-»7'-rS?f«:. j^Pi/'^AfflJSrJ^fiS-r-SCiii-C^ 
■5. m«S2 DK:S^-rJ:OfC, 05ffi©*;P5^7A5 
0 > 5 2 1 2 ©If fc WfeU 3 ©If tciBtSS 
ti. -e-Lz-C^l ill2©!f«:t¥L<:i— -'-«-7 7:/-r-5 
J:'yicmSUW.$iM>. c©^Jg^«:fei,^-c«, Il5tt 
©S^i^Pi^^A (5 0) ©ip'Wa:. »5ffl©BSSri)jf> 

viLtf=ji. (52) ©tfI/C»*>i&^^p A© 1 iss^a-yew 
■rn-cEgsn. *>omiffl<i;^3ffl©B?»-rs*pi^ so 
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•7A©iti'C^€r«iK-r.2.0. i5ll^«!*:P i*'^ A 1 0 <»: 3 0 

©M©iS. fcJ:o'!^Pi^7A.i 2 i3 2©rac!:x^©itJ.#. 

tCffiSSnS. •e©^ll6ffl©d->Pi'5A6 0. 62*S 
S3lf{CiB»$n2.„ 
[0 02 3] ^6ffi©-&:t:Pi^-5A (6 0) ©tf^'Wi. 
m6iffi©Pg^-r-2>*P5^^A (6 2) ©tti'C^*»6!^Pi' 

^A©iKS»/cw«ii-ct».s. -et'-cmeffiw^py 

7A6O. 6 2«. ^5iH©^^Pi/^A5 0, 52<t© 

tf||6Jffl©S*P5'-7A©itJ'C;»«. jSI2lHilS4iffl©l« 

hit-V.ff'y A©4''i:^?r*S^^©*,^,©K±(C* 5 . 
(^5i^6iH©;^py-5'A*. !^5e©*Pd^^^ffi1S 

'>;^7"ak:^C/-c. m«jiffi<!:i^-i4©ra© h ^- 
F:^-7(c^^t^?l/•r. C©If.';Sfe{^1■©»0f«:ES■rSC^ 

fc^J*fe-C*>4, |51^fCl«^T-5tf?:'J^PiJ'^A©lii:S 

JS(liffl©*Pi'-7A«rll3tf«:Eg-r-5Ci. *iJ:a^K 

/df iSiH©lf «rJ^SR-r^C i fepjftg^*^. 
[0024] iBf^{*^'i^P A-cil/c-rfc*K:. Jh 
P i/^ Att)lSStt«i*©ffii]3!)©-fe 4' a >K:iBMi3 ih 

^ncif3!)scai^«. ^s©'>xf A. ^a{kfi?*is*sgBitii 

©jhPi^-^AHKK:*"^^'-^ i-r^CiffSEL^t^o S6 
{cEg||jfJ*>Sv>{**i?f^©iBttii<*{c*ji,»-c«> 4^5 -© 
if^h.ifiz. V i^Ccy&o-C («l?^©tf©*ttSlT-&«SSP 
IC) ffiSft^n^). L'3!PL/C©^Pi'^AB7'-*i&WO 
^ct^. -e©a*«, W«JR^iiJ:i:XK:76*i+^i5:«^*t 

[0025] W3$l/)t J: ^ (c. C©iBli^JB?:Sltf^€. 
C<fctcj:0> S>4tfK:iB^ii$nft:SfS!^©W«». $6 

4. jew*sfci»spy5'iD8fS». fr«:ia»Lfcjfi©*p4' 
-y^wm-r^ c i {c«t o if {c*>fc-o ri^--{c*ac s. 

[0026]:i-:'-fe? iB&S«a«ft^&^3 
©3)- 7 -b h #^©^> P AiaSi:^?rjltF{ 

#M^{C J; i9iS5£3ti/c®F«g©:^FSl«::t— '-5-5 T"*! 
*«.4*{CB. sj^Pi'-^AtttfciJasBBffitC. mtf»5 
^7I^>©3^:7•fe f hrfB®$n-2>, j:»):^#i'j::t7-fe-y 
hmm (^*<fc5^CCj:f5^3n-2>*i) W. 

□t^»fc;{CjlsfL-C«;^P4'^A©iH©l/3*»6 1/ 
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[002 7 ] :^^'m<Dimimm. 'J vMOIBIS 

^, m«*B#i+si5 8 7 4 1 smtmrn^^mm 

mo 8-6 98 5 1 1 *Hi|#itttlIiim0 9/0 4 6 
8 2 2*#Jl©Ci. 

[0028 ] *^W©s^8?JI5«, «<?^d:affl<D^ras^ 

m^ttm. mxit'^y h^mit. ma^miL &.msm 

[0 02 9] @3AiBtC^-rJ;^>(C*^Hg(Dflk©.1i« 
n-S. ±IB©JISSI^!|(C*J(,>-C». 01ffl©jM3i^^A7 

2 . 7 4. 76. 7 8 K. nsEtcfs^rtaa-enfcaa 
j5c» 1 nic^m^ n. ^®^^thn a «|^C) 

BK:^-rJ:!>tC. m2«®!^Pi'-5A8 2. 84. 8 
6. 8 8^mHf«:|E»?n5o ll2ffl©5^ai'^A8 
2. 8 4. 8 6. 8 8«. ^ 1 ^©s^O i^^- A7 2 . 7 20 
4 . 7 6. 78 4©%^^5:-a*>'?>*7-fe 5. bm^fcif 

-rn-cc^-s. n HTfc3e.{csiM©'+-ai/^A?:ff$fiS: 

[0 03 0]S4A. B«. T^-f ^i'SSattj«**9 0© 

±{ctS[2{r©tf©*:ay^Acr)fait:^rft^&jj^L'ri,i^.. n 

lJia©^Oi''-7A9 2. 9 4. 9 6i. IS2ffi©;^ai^ 

^Ai 0 2. 1 0 43D«nraL//fc<i:!>K:f^3n4. -e© 

^3ifi©^^Pi^^A 1 1 2. 114. 116AJ. mi 

©^f^cB$g§•r■2>^^«¥^f^cm2^f«^:lB«i$n^). mi^ 30 
mmtmmcmsmit. ^.i^oy'^A (112) ©4j'C» 
». m3m<omm-r^t-aif^j^ d i4> j&^eshai' 
^A©iii:s^;^iff»n. i^i^tcmiiS©p«-rs5^D 
i'^A (9 2) ©ltl.c^3!)>6^^:u4^■7A©lii:s^/c^:^^tt 

ti-5<J:^IB5>J3ni. •e©«m3«©'M3i^^A 1 1 

2. 1 1 4Asm2^f{^:i^3n5*l. msffio^ni^^ 

[003 1 ] BFf^©Bse-r5?iJ>m^snfc^. tf!)^ 

im4AiC7j<tJ:'>ic. ■e©-htca:fafc^^0 J|g-r& c 

04B{c5^-rJ:^>«ciam'5I«6<i:^c.&, m5tt©5^a 
i/^Al 3 2. 1 3 4. 1 3 6*smi im25lJ{CW!& 
m3?UK:isit.sn. -eurmi <i:m2^ijCC^0< :t->'->' 
-^•^'^'Sn^S (^KiW. mim{c©cx€.m3 5»J 
©5M3i^-7AOfi*J. m2?iJ«:(Di>'5fii«(i^Li.»C 
. 05ffl©Sxhay^A (132)©* 

'W*. m 5 m<Dmmr i^vuf^A (i 34) ©iti.c-*> 
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6-t:ai^-7A© litS^/cWgtn. ^urmiffiim2 
ffi©BfSr.2)*Di^^A©cf3.C^5:0^c<-i^. m«'i^a 
i'5'A9 2il 1 2©ra©ig. ft^.t^lS^^Pi'^Ag 4 

<b 1 1 4(Dm<omD'p!^.<DM±iic$,?>, m6ffi©5^a^/ 

7A1 42. 1 4 4*s^©t^m3^JtCiBJS3nS. »6 
M©S*n5^-7A (142) ©^J't^tt. m6ifi©^t- 

4;^a^'^A (14 4) ©ttl'l:»*i6'^^^^^A©ii:afl• 

n A i ©^:^— i5:3i)>6l^— ©:*• 7 Hz h 
[ 0 0 3 2 ] 7? ^ :^ i'm<DiE^Mi^<D^^ «. ilBi^ 

s?nj©»»i9ftW3aji?*«-c*s. 

[0033] !|tf*i«*©«5HK:iB*!(L/c^HJo«fiSSff 
©^(cfg5I^=t#©t^#*s*«.ti^». «R!5Sf*ill*teW 

#^M^©®ffl©j9?«?K:ffll,>5'^|f©*>©rW^l,». 
[g|M©fS*^csSi?B] 

[0 1 ] >^-ai^^A§Btgi^X^A©»2{!:fi«j«F8S[*«-r 

[02 ] *^H^©m 1 mmmim-rm, 
m3] :^§m<Dm2mmmim.-rm. 

[04] *#6«W©SII3||S6m^rH. 

1 rhai^7AiaiS^^:^f^A 
2 

3 i^^miimi^ 

4 -fe^-lf- 

5 mnyt 

6 #Jli^ 

7. 8. 9 U>X 

10, 12 mliffl©^^Pi'■7A 

2 0. 2 2 m2ifi©'i^Pd^-7A 

3 0. 3 2 m3«©*ni'^A 
40. 42 m4ffl©*:u5^^A 

5 0. 5 2 m5ia©Jt:ay^A 

6 0. 6 2 m6iH©5^ai'-7A 

7 0. 9 0 ^-/X^S IBim^ 

72. 74. 76. 78 miffl©*n^-7A 

82. 84. 86. 88 m2tt©^ni^^A 
9 2. 9 4. 9 6 miffl©*ni'^A 
1 0 2. 1 04 m2ffl©:^Pi^^A 
112. 114, 116 msm^Cy^-Uif'yA 
1 2 2. 1 24 m4tt©:f-ai''7A 
1 3 2. 1 3 4. 1 36 m5«©*Pi'7A 
1 4 2, 1 44 m6«©*py^A 
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